Extensive DNA deletion associated with severe disease alleles on spinal muscular atrophy homologues.
Spinal muscular atrophy (SMA) is a motor neuron disease presenting with a wide spectrum of phenotypic variations. The primary cause of most, if not all, forms of childhood-onset spinal muscular atrophy appears to be the homozygous loss of the telomeric copy of the survival motor neuron (SMNT) gene. It is interesting that approximately half of all affected patients are likewise homozygous nulls for the neuronal apoptosis inhibitory protein (NAIP) gene and a somewhat lesser fraction for the basal transcription factor, p44 subunit (BTF2p44) gene. It has been proposed that homozygous loss of SMNT is the primary cause of spinal muscular atrophy while the loss of NAIP and perhaps other genes primarily affects the severity of disease manifestation. We explored this hypothesis by evaluating the extent of gene deletions in three multigenerational families with spinal muscular atrophy exhibiting dramatic intrafamilial phenotypic variation. Using somatic cell hybrid lines to sequester individual spinal muscular atrophy homologues, we show that homologues missing several contiguous genes correlate with "severe" disease alleles and homologues missing only SMNT correlate with "mild" disease alleles. These observations support the hypothesis that phenotypic severity among the childhood-onset spinal muscular atrophies is directly correlated with the extent of disease-specific deletions.